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ABSTRACT

On 13 September 1988, Hurricane Gilbert attained an extreme minimum sea level pressure, estimated to be
885 hPa from aircraft reconnaissance reports at the time. Postseason analysis indicates that the flight-level
pressure, P, upon which this figure is based requires correction upward. In typhoons with sea level pressures
< 900 hPa, comparison between sea level pressures measured by dropsonde and those estimated by the same

-method used in Gilbert indicates that, in addition to the error in P, the estimation has a bias toward low pressure.

Although the aircraft did not release a dropsonde in the eye at minimum pressure, it is possible to calculate
hydrostatic sea level pressures by assuming a variety of plausible thermal structures below flight level. With
corrected P, both the statistical extrapolation with its bias removed and the hydrostatic calculations show that
a revised value of 888 + 2 hPa is closer to the true minimum sea level pressure. The standard deviation of the
various approximations means that the probability is <3% that the actual minimum failed to reach a value
below 892 hPa, the old record for a hurricane in the Atlantic Basin set by the Labor Day Hurricane of 1935.

1. Introduction

Hurricane Gilbert deepened at a rate > 3 hPa h™!
as it tracked across the Caribbean toward landfall on
the Yucatan Peninsula (Lawrence and Gross 1989).
At the end of the deepening, one of the NOAA WP-
3D research aircraft, N43RF, conducted a reconnais-
sance of Gilbert at 3 km radar altitude. At 2153 UTC
13 September 1988, N43RF, flying at 632 hPa in the
eye, extrapolated a 700 hPa isobaric height equivalent
to a sea level pressure (SLP) of 885 hPa, a record
minimum for a hurricane. The aircraft was not pre-
pared to deploy dropsondes, making it impossible to
calculate the hydrostatic SLP based upon flight-level
pressure and observed virtual temperature between
flight level and the surface. This note, written by par-
ticipants in N43RF’s flight, revises the estimate of the
record SLP upward to 888 hPa through analysis of the
flight-level measurements and the statistical extrapo-
lation (Jordan 1958b) to the surface. Tt also suggests
means to approximate the hydrostatic SLP in the ab-
sence of thermodynamic observations below flight
level.
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2. Observations

Table I presents the flight-level measurements and
various estimates of surface pressure for each time
N43RF approached the center of Gilbert’s eye. On the
left side of the table are the observed flight-level quan-
tities: UTC, time of observation; Z, geopotential alti-
tude in meters; T and T,, Celsius temperature and
dewpoint; and P, pressure in hPa. The instrumentation
is as described by Jorgensen (1984) except that the
Garrett flight-level pressure sensor has been replaced
with a Rosemount Model 542K. Based upon experi-
ence during the 1988 hurricane season and postseason
calibration, P required retrospective correction.

The capacitive flight-level pressure sensor exhibited
a systematic error caused by defective temperature
compensation. The error appeared as discrepancies
between the sensor’s readings and nearby rawinsonde
observations when the aircraft approached or departed
from its base. Although the sensor was inside the fu-
selage and protected to some extent from fluctuations
of outside air temperature, a linear variation of the
error with the outside air temperature over 1-2 h before
each observation explained 79% of the variance of the
error during the seven flights examined, including all
of N43RF’s flights in Gilbert. Because the sensor and
its enclosure had large thermal inertia, the error re-






